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(57)Abstract: 

PURPOSE: To enhance readiness at the time of work for frequently differentiating 
a hydraulic actuator and to reduce the loss of power at the time of work 
suspension for suspending the differentiation of the hydraulic actuator for the time 
being. 

CONSTITUTION: A control means 1 1 for controlling the differential rate of a pump 
tilting angle servo mechanism 4 is provided with a means for detecting the neutral 
position state of a directional control valve 7 and a means for detecting the 
continuation or discontinuation of the neutral position state of the directional 
control valve 7 for at least a predetermined time. There is provided a means for 
affirming that the differential rate of the pump tilting angle servo mechanism 4 is 
controlled to a first value, the minimum value, when tire neutral position state of 
the directional control valve 7 continues for at least the predetermined time, and 
for controlling the differential rate of the pump tilting angle servo mechanism 4 at 
the neutral time to a value increasing discharge flow rate when the continuation of 
the neutral position state of the directional control valve 7 is less than tire 
predetermined time. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pump flow rate control unit of the activity 
machine which controls the amount of discharge flow of a hydraulic pump in case the control lever 
of the actuator of an activity machine is in a center valve position. 
[0002] 

[Description of the Prior Art] For example, the variable-capacity hydraulic pump with which activity 
machines, such as a hydraulic excavator, supply a pressure oil to a main line, The pump tilt angle 
servo mechanism which controls the tilt angle of this variable-capacity hydraulic pump, The actuator 
which it is installed in the end of a main line and driven with the discharged oil of a variable- 
capacity hydraulic pump, Have the flow rate of the pressure oil which it is installed in the upstream 
of an actuator in a main line, and is sent to an actuator from a variable-capacity hydraulic pump, and 
the directional selecting valve which controls a direction, and also A detection means to detect the 
amount of displacement from the direction center of directional control valve, i.e., a control input, 
from the pilot pressure supplied by spool of a directional selecting valve, It has the control means 
which controls the amount of discharge flow of a variable-capacity hydraulic pump by controlling 
the travel of pump tilt angle servo mechanism based on the output value of this detection means. 
When a pilot pressure is supplied to a spool of a directional selecting valve and a directional 
selecting valve is switched to it, a detection means outputs the signal according to a pilot pressure, 
and a control means controls the travel of pump tilt angle servo mechanism based on the signal 
concerned. Thereby, the discharge quantity from a variable-capacity hydraulic pump is made to 
increase, and an actuator operates. Moreover, at the time of neutrality of a directional selecting 
valve, a necessary minimum flow rate is breathed out from a variable-capacity hydraulic pump. 
[0003] 

[Problem(s) to be Solved by the Invention] When a directional selecting valve is controlled in the 
neutral condition as mentioned above, the amount of discharge flow from a variable-capacity 
hydraulic pump is stopped by necessary minimum, and prevents the loss of power. However, when a 
directional selecting valve was operated so that the amount of discharge flow concerned was a small 
flow rate, time amount until it becomes a large flow rate became long, and there was a problem of 
not being desirable in the activity which needs readiness. Moreover, if the amount of discharge flow 
at the time of neutrality is raised in order to improve readiness, the problem that the loss of the power 
at the time of neutrality becomes large will occur. 

[0004] The purpose of this invention is to offer the pump flow rate control unit of the activity 
machine which can solve the technical problem of the above-mentioned conventional technique, can 
improve readiness at the time of the activity which operates an actuator frequently, and can lessen 
the loss of power at the activity relaxation time which stops actuation of an actuator for a while. 
[0005] 

[Means for Solving the Problem] The pump tilt angle servo mechanism by which this invention 
controls the tilt angle of a variable-capacity hydraulic pump and this variable-capacity hydraulic 
pump in order to attain the above-mentioned purpose, The actuator driven with said variable- 
capacity hydraulic pump, and the directional selecting valve which controls the drive of this actuator, 
In the pump flow rate control unit of the activity machine equipped with a detection means to detect 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/24/2005 



. JP,3241062,B [DETAILED DESCRIPTION] 



Page 2 of 4 



the amount of displacement from this direction center of directional control valve, and the control 
means which controls the travel of said pump tilt angle servo mechanism based on the output value 
of this detection means A center- valve-position condition detection means to detect the duration of 
said direction center-of-directional-control-valve condition to said control means based on the output 
value of said detection means, With a decision means to judge whether it is beyond the 
predetermined time to which the duration of the center-valve-position condition detected with this 
center- valve-position condition detection means is set in relation to an activity continuation 
condition, and this decision means When the duration of said direction center-of-directional-control- 
valve condition is judged to be said beyond predetermined time, The command which controls the 
travel of said pump tilt angle servo mechanism to the 1st value which is the minimum value 
equivalent to the minimum discharge of the amount of discharge flow of said variable-capacity 
hydraulic pump is outputted to the pump tilt angle servo mechanism concerned. When the duration 
of said direction center-of-directional-control-valve condition is judged to be said under 
predetermined time, The travel of said pump tilt angle servo mechanism The 2nd larger value than 
said 1st value, That is, it is characterized by establishing an increment command means in discharge 
quantity to output the command controlled to the 2nd value in consideration of the readiness of 
actuation of said actuator to actuation of said directional selecting valve to the pump tilt angle servo 
mechanism concerned. 
[0006] 

[Function] It is detected that a directional selecting valve is in the condition of a center valve 
position with a detection means, the duration of the center-valve-position condition is detected by the 
center-valve-position condition detection means, and it is judged whether it is beyond the 
predetermined time to which said duration is continuously set in relation to an activity continuation 
condition by the decision means. When a direction center-of-directional-control- valve condition is 
judged to continue beyond predetermined time here Although it is regarded as what has stopped the 
activity, the increment command means in discharge quantity outputs the command which controls 
the travel of pump tilt angle servo mechanism to the 1st value which is the minimum value 
equivalent to the minimum discharge of a pump discharge flow rate to pump tilt angle servo 
mechanism and the loss of power is lessened When a direction center-of-directional-control-valve 
condition is judged to continue under predetermined time It is regarded as that by which the activity 
is continued frequently. The increment command means in discharge quantity The command 
controlled to the 2nd value in consideration of the readiness of actuation of an actuator [ as opposed 
to actuation of the 2nd larger value, i.e., a directional selecting valve, than said 1st value for the 
travel of pump tilt angle servo mechanism ] is outputted to pump tilt angle servo mechanism. 
Thereby, the readiness of an actuator can be raised. 
[0007] 

[Example] Hereafter, this invention is explained based on the example of illustration. Drawing 1 is 
the schematic diagram of the pump flow rate control unit of the activity machine concerning the 
example of this invention. The variable-capacity hydraulic pump which 1 drives, drives driving 
sources, such as an engine, and 2 by the driving source 1 by a diagram, and supplies a pressure oil to 
a main line 3, The pump tilt angle servo mechanism by which 4 controls the tilt angle of the variable- 
capacity hydraulic pump 2, The relief valve as which 5 specifies the maximum high pressure of the 
pressure oil in a main line 3, the actuator which drives 6 by the pressure oil of the variable-capacity 
hydraulic pump 2, The directional selecting valve which controls the direction and flow rate of the 
pressure oil which sends 7 to an actuator 6 from the variable-capacity hydraulic pump 2, The shuttle 
valve which chooses the high-tension side among the pilot pressures which supply 8 to a check 
valve, supply 9 to right and left of a spool of a directional selecting valve 7, and carry out change 
actuation of this, They are a detection means to detect the amount of displacement from the center 
valve position of a directional selecting valve 7 based on the pilot pressure as which 10 was chosen 
by the shuttle valve 9, and the control means which 1 1 inputs the detecting signal of the detection 
means 10, and controls the travel of the pump tilt angle servo mechanism 4. 

[0008] Drawing 2 is a flow chart which shows actuation of the control means 1 1 shown in drawing 
1 . When an activity machine starts an activity, after this control means 1 1 initializes a 
microcomputer first (processing 201), it incorporates the control input signal P which the detection 
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means 10 which incorporated the pilot pressure in the external actuation pressure which acts on a 
directional selecting valve 7, i.e., the high-tension side, outputs (processing 202), and searches for it 
further from the functional relation which shows the pump-discharge flow Q according to this 
control input signal P to drawing 3 (processing 203). Here, drawing 3 is the property Fig. of the 
amount of discharge flow of the variable-capacity hydraulic pump to a control input, the control 
input signal P is taken along the axis of abscissa, and pump discharge flow Q is taken along the axis 
of ordinate. When the control input signal P is less than [ value PI ], the amount Q of discharge flow 
is stopped by the minimum value Ql, and it increases pump discharge flow Q while the control input 
signal P increases exceeding a value PI . In addition, the value P2 of the pressure and drawing to 
which a spool of a directional selecting valve 7 begins to move a value PI is the pressure which can 
be judged that the directional selecting valve 7 is operated. Moreover, the property of illustration is 
memorized by the storage means which is not illustrated. If a deer is carried out and pump discharge 
flow Q can be found in processing 203, it will judge whether the directional selecting valve 7 is 
operated by judging whether the control input signal P is smaller than a value P2 (processing 204). 
Here, if the control input signal P is larger than a value P2, since a directional selecting valve 7 is in 
the displacement (actuation) condition instead of a neutral condition, the driving signal according to 
the pump discharge flow Q for which it asked by processing 203 will be outputted to the pump tilt 
angle servo mechanism 4, and it will return to processing (processing 207) 202. On the other hand, if 
the control input signal P is smaller than a value P2, since a directional selecting valve 7 will be in a 
neutral condition, the control input signal P will judge whether the condition smaller than a value P2 
continues beyond the predetermined time tc (processing 205). A means to judge whether whether 
decision of processings 202-204 having carried out count continuation of predetermined, and having 
been repeated and the repetition concerned are carrying out predetermined time continuation is used 
for this decision. The control input signal P will move to processing 207 as it is, if the condition 
smaller than a value P2 continues beyond the predetermined time tc, but if the control input signal P 
is [ continuation of a condition smaller than a value P2 ] under the predetermined time tc, after a 
directional selecting valve 7 often drives, judges that it is in an activity continuation condition and 
increases the minimum discharge at the time of neutrality of a directional selecting valve 7 from a 
value Ql to a value Q2 (processing 206), it will move to processing 207. In the processing 207 at 
this time, the driving signal according to the pump discharge flow Q 2 is outputted to the pump tilt 
angle servo mechanism 4, and it returns to processing 202. 

[0009] A center- valve-position condition detection means to detect the duration of the center-valve- 
position condition of a directional selecting valve 7 to a control means 1 1 in this example based on 
the output value of the detection means 10, The duration of the center-valve-position condition 
detected with this center-valve-position condition detection means with a decision means to judge 
whether it is beyond the predetermined time tC, and this decision means When continuation of the 
center- valve-position condition of a directional selecting valve 7 is judged to be beyond the 
predetermined time tC, The command which controls the travel of the pump tilt angle servo 
mechanism 4 to the 1st value PI which is the minimum value equivalent to the minimum discharge 
of the amount of discharge flow of a pump 2 is outputted to the pump tilt angle servo mechanism 4 
concerned. When continuation of the center-valve-position condition of a directional selecting valve 
7 is judged to be under the predetermined time tC, The travel of the pump tilt angle servo mechanism 
4 to the 2nd larger value P2 than the 1st value PI Namely, by having had an increment command 
means in discharge quantity to output the command controlled to the 2nd value in consideration of 
the readiness of actuation of the actuator 6 to actuation of a directional selecting valve 7 to the pump 
tilt angle servo mechanism 4 concerned When operating an actuator 6 frequently, readiness which 
raises the pump discharge flow rate at the time of neutrality, and starts actuation actuation can be 
improved, when stopping actuation of an actuator 6 for a while, the pump discharge flow rate at the 
time of neutrality can be lowered, and the loss of power can be lessened. Moreover, the effectiveness 
which controls the rapid increment in a pump discharge flow rate from these things, as a result 
controls hunting of a pump 2 is also produced. 
[0010] 

[Effect of the Invention] As mentioned above, a center-valve-position condition detection means to 
detect the duration of a direction center-of-directional-control-valve condition to a control means 
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according to this invention, When a decision means to judge whether it is beyond the predetermined 
time to which the duration of a center-valve-position condition is set in relation to an activity 
continuation condition, and the duration of a direction center-of-directional-control-valve condition 
are judged to be beyond predetermined time, When the command which controls the travel of pump 
tilt angle servo mechanism to the 1st value which is the minimum value is outputted to the pump tilt 
angle servo mechanism concerned and the duration of a direction center-of-directional-control- valve 
condition is judged to be under predetermined time, By having established an increment command 
means in discharge quantity to output the command controlled to the 2nd larger value, i.e., the 2nd 
value in consideration of the readiness of actuation of the actuator to actuation of a directional 
selecting valve, than the 1st value to the pump tilt angle servo mechanism concerned When operating 
an actuator frequently, readiness which raises the pump discharge flow rate at the time of neutrality, 
and starts actuation actuation can be improved, when stopping actuation of an actuator for a while, 
the pump discharge flow rate at the time of neutrality can be lowered, and the loss of power can be 
lessened. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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